Introduction
It is widely known that afforestation efforts have a positive effect on many ecological and environmental features such as climate change, biodiversity, water and soil parameters, in particular. Along with afforestation efforts, atmospheric carbon sequestration potential increases and climate change is reduced (Kreidenweis et al. 2016) . Birds, Fungi and soil microbial community respond to afforestation with an increase in species richness (Marquiss, 2006; Xiang et al. 2017) . By the plantation efforts, carbon stock potential of the ecosystem can be increased, and soil erosion is reduced (Zhiyanski et al., 2015) . Soil degradation or soil loss by erosion is one of the biggest environmental problem comes after the global warming and climate change problems (Costanza and Jorgensen, 2002; IUCN, 2015) . Every year, 75 billion tones productive soil is lost on the Global scale (Pimentel and Burgess, 2013) .
The concept of soil loss by erosion has may more destructive effects, especially on arid and semi-arid ecosystems (Cornelis, 2006; Rebeca et. al. 2011) . It is reported that besides the warming above the normal conditions, the precipitation incapacity and evaporation events, which cause the current water to become scarce enough to put the life of the creatures at risk, are also important influences on the conceptual definition of drought (Kezik and Kocaçınar, 2014) . Where annual rainfall less than 300 mm is arid, annual precipitation is places between 300-600 mm is defined as semi-arid regions (FAO, 1963; Ürgenç, 1998) . A large part of Turkey is classified as arid and semi-arid (Figure 1 ). Southeastern and Central Anatolia regions are classified as semi-arid regions.
The impact of global warming and climate change will be seen in such as semi-arid regions in the near future. In case of the decline in precipitation and the rise in temperatures that effects already significantly will increase the evapotranspiration that takes place on much higher levels of falling rainfall, and the withdrawal of plants and especially woody species from these areas will accelerate as well as will lead to the formation of completely desertified this area (Kocaçınar et al., 2010) . Therefore, it is necessary to protect our existing forests in order to minimize the negative impact of global warming and climate changes on plant communities, especially terrestrial ecosystems in future, and to improve barren areas in arid and semi-arid areas such as the Central Anatolian region by afforestation efforts.
Soil Erosion is significantly affected by the land use pattern (Wu, 2008; Li et al., 2014) and plantation efforts significantly reduce the soil erosion and affect some important quality parameter such as soil organic carbon, organic matter, pH and electrical conductivity in a unit area (Hacisalihoglu et al. 2017) . This is especially vital for semi-arid and arid region ecosystems such as Central Anatolia, which tend to degradation. Together with afforestation efforts carried out by adapting species to these areas, soil degradation process can be significantly slowed down by rehabilitating the areas. Feng et al (2015) reported that forest soil highly effects the soil water content depend on land use. Besides, mulching studies as artificial indicators of the afforestation highly effect soilhydro physical parameters such as bulk density, saturated hydraulic conductivity, wilting point, porosity and soil organic matter (Kakaire et al, 2015) . Also, it is reported that semi-arid afforestation has positive effects on soilwater conservation (Guo and Shao, 2013) . Therefore, afforestation efforts in arid regions have great importance on soil erosion, which is one of the most important environmental problems of the century (Costanza and Jorgensen, 2002) . In Turkey, successful afforestation efforts have been carried out in many areas including arid and semi-arid regions (Figure 2 ; ÇEM, 2017). Anatolian black pine [(Pinus nigra Arn. subsp. pallasiana (Lamb.) Holmboe] which is a variety of Pinus nigra, is also widely used in the rehabilitation of semi-arid and arid areas such as the Central Anatolian region, while the extreme is a well-adapted species (Çetinkaya and Deligöz, 2012 ) that distributed naturally in Asia Minor, Turkey.
The main purpose of this research; is to determine the effects of the afforestation on soil loss and soil hydrophysical properties in Anatolian black pine plantation in Central Anatolia. The study area had been used until at the end of the 1970s for pastural purposes and later was afforested by Anatolian black pine [(Pinus nigra Arn. subsp. pallasiana (Lamb.) Holmboe] species. 
Material and Method

Location
The study area is located in the Central Anatolia Region of Turkey in Gölbaşı/Ankara province. (39°50'23" N -32°48'28" E, Elevation: 1070m asl) ( Figure 3) . The main aspect of the is the Northwest (NW) average terrain slope is 5%. Study area is approximately 11.5 km far away from center of the Ankara province.
Climate
According to the climate data of the last 89 years, the average annual temperature is 11.9ºC and the annual total precipitation is 387.2 mm. According to Walter (1975) climate diagram, study area is included in semi-arid regions (Figure 4 ). There is water shortage in the environment and a dry period occurs from June to October throughout the year. In addition, the study area is classified as "arid" according to Aydeniz climate classification, "Among step and humid" according to DeMartonne and "B1, semi dry" according to Thornthwaite method (MGM, 2018) .
Forest Stand Structure
The study area has been successfully planted in the 1970s with the species of Anatolian black pine [(Pinus nigra Arn. subsp. pallasiana (Lamb.) Holmboe]. The geological structure is from the upper Paleocene period and parent material is Lime and lime stone. Soil is textured generally clay in both land use types (forested and barren area). The canopy closure of the forested area is over 50%. Forest stand intensity: 775 tree/ha, Mean DBH is 19.5 cm; Mean height is 10.1 m; Stand age is approximately 40 years old ( Figure 5 ).
Data Collection
Soil sampling: Three forested plots and one barren (control) plot (50m×50m) were selected in the study area. Surface stoniness (%), slope (%), aggregate classes etc. were assessed in each study site respectively (Kartieranleitung, 1994) . In soil analysis, sieved (<2.0 mm) soil particles were used. Permeability class, Field Capacity (%), Wilting Point (%), Saturation (%), Available Water Holding Capacity (cm/cm), Saturated Hydraulic Conductivity (cm/hr.), Bulk Density (gr/cm 3 ) were determined according to Saxton et al. (1986) . Soil texture was determined according to bouyoucos (1962) hydrometer method. Soil pH (H2O) was determined by digital pH meter (Gülçur, 1974) and the organic matter content by the Walkley-Black, wet oxidation method (Allison, 1965) .
Soil loss estimation by ABAG (Allgemeine Boden Abtrags Gleichung): In this study, ABAG (Allgemeine Boden Abtrags Gleichung) (Schwertmann et al. 1990 ) simulation model modified from USLE [(Universal Soil Loss Equation) (Wischmeier and Smith, 1978) ] was used in soil loss accounting (1).
Where A is the average annual soil loss (t/ha per year), K the soil erodibility factor, R the rainfall erosivity factor, LS slope and slope length factor, C the cover management factor and P is the supporting practice factor. Climate erosivity is represented by R and can be estimated from the rainfall intensity and 'R'' value was calculated based on erosion index map (Doğan and Gücer, 1976) and 'K', 'LS', 'C', 'P' values were calculated according to ABAG (Schwertmann et al. 1990) Soil loss equation values in our study that R value; 25.0, P factor; 1.0, L; 50 meters, S; 5%, LS factor; 0.624 were fixed at all plots respectively. However, 'C' factor had different value depend on land use and crown closures (barren area:0.10, 60% CC:0.03, 80% CC:0.02, 90% CC:0.01). And K factor calculated based on soil properties in each sample plots.
Statistical Analysis
Statistical analyses were performed with SPSS version 23.0 software package (SPSS Institute Inc., Chicago, IL, USA, 2016). Soil properties and soil loss amount relations among the land use group were determined by Student's t -test for normally distributed values and by MannWhitney U-test for nonparametric and Correlations were tested by Pearson's correlation coefficient. Results are expressed as means ± SE (Standard error). Statistical significance was defined as P was <0.05 and <0.01.
Results and Discussion
An overall evaluation, in a period of 40 years, afforestation efforts have significantly (P<0.05) affected soil loss in a unit area and soil hydro-physical properties such as soil texture (sand, silt and clay ratio), bulk density(gr/cm 3 ), field capacity (%), wilting point (%), saturation (%), available water holding capacity (%) and saturated hydraulic conductivity (cm/hr.) in both topsoil (0-20cm) and subsoil (20-50cm) and soil acidity (pH) was affected. Soil organic matter [(%) (in except subsoil)] also was affected. We found that soil loss amounts in planted area, 5.5 times less than barren area (forest: 0.036 t/ha, barren: 0.192 t/ha) at topsoil (0-20 cm) and topsoil+subsoil [(0-50 cm) (Figure 7) ]. And Soil loss amounts (topsoil+subsoil) significantly correlated (at 0.01 and 0.05 levels) with almost all soil properties (Table 1) .
Effects of Afforestation on Soil Loss
The soil loss in a region can vary depend on land use, soil characteristics and local ecological conditions, but the rainfall regime and the climatic factors play the most important role. Average annual soil loss in planted area was found approximately 0.036 t/ha (Figure 7 ) and similar result (0.04 t/ha) was found by Chirino et. al. (2001) in semi-arid region. Hacisalihoglu et al (2017) and Breetzke et al (2013) found soil loss as 0.6 t/ha/yr. for plantation area in semi-humid region. It is indicating that 'R' factor one of the components of soil loss equation play an important role according to different climatic conditions. So, soil loss amounts tend to increase from arid region to humid region. In our study, also 'C' factor played important role in soil loss due to barren and forested area had different 'C' value in soil loss equation. In previous researches indicated that the "C" factor significantly affected surface runoff, erodibility and soil erosion (Zhao et al 2012; Kuok et al. 2013; Karamage et al 2016) . 
Effects of Plantation on Soil Hydro-Physical Properties
Generally, soil texture properties such as silt, clay and sand values are changed in a long period under the land use changes (Szujecki, 1996) . However, in our study, black pine plantation significantly affected (P<0.01) the soil texture in a semi-arid region such as short period of 40 years (Figure 8 ). The main reason for this is caused by climatic conditions (Podrázský et al, 2015) . A study reported (Hacisalihoglu et al 2017) that soil texture wasn't affected in a semi-humid region in the same short period.
In our study, some important hydrological soil properties such as field capacity (%), wilting point (%) saturation (%), Available Water holding capacity (cm/cm) and saturated hydraulic conductivity (cm/hr.) significantly (p<0.01) affected by black pine plantation (Figure 9-10) . In conducted studies, it is reported that plant cover and land use regime significantly affected soil moisture conditions (Deng et al. 2015) .
In Terrestrial ecosystems, soil organic matter, soil acidity and bulk density reflect remarkable variation according to land use changes (Hacisalihoglu et al 2017; Gol, 2009 ). In our study, black pine plantation significantly (P<0.05) affected the soil acidity, bulk density in top and subsoil. Also, organic matter in topsoil significantly (P<0.05) affected but subsoil organic matter wasn't significantly (P>0.05) affected (Figure 11 ). 
Conclusions
Vegetation factor (C) which is one of the most important components of the soil loss equation, has been significantly affected by Anatolian black pine plantation in a short period of 40 years and thus it was a variable to reduce to soil loss. Low slope and rainfall values significantly reduced the amount of soil loss in the study area. If this study area were in a semi-humid and humid region (Rize province, Turkey), the total soil loss in the forest and in the barren area would be about 16 times higher, under the similar soil-vegetation-slope condition.
